Wild cherry (Prunus avium L.) is one of noble hardvoods. Great attention has been paid to this tree species in Europe recently (TUROK et al. 1996 (TUROK et al. , 1999 . This attention is aroused by importance of increasing the forest ecosystem biodiversity and obtaining valuable wood, which is also connected with efforts to reduce wood import from tropical regions of the world and with efforts to maintain the gene resources of these forest trees. Attention is paid to wild cherry and other noble hardwoods in Europe mainly within the EUFORGEN program. The greatest wild cherry programs are realized in France and Germany. (in TUROK et al. 1996) stated that the gene resources of wild cherry in France were endangered mainly by seed transfer without control. This species was planted on a large scale in France during 15 years but the reproductive material originated from a small number of mother trees. Research institutions of France (INRA and CEMAGREF) try to recognize the diversity of this species. Aims are better recognition of gene resources by genetic markers, conservation of gene resources in situ (natural stands in the northeast, artifi cially established stands in other regions of France), conservation of gene resources ex situ including seed orchards.
EUROPEAN EXPERIENCE
Wild cherry (Prunus avium L.) is one of noble hardvoods. Great attention has been paid to this tree species in Europe recently (TUROK et al. 1996 (TUROK et al. , 1999 . This attention is aroused by importance of increasing the forest ecosystem biodiversity and obtaining valuable wood, which is also connected with efforts to reduce wood import from tropical regions of the world and with efforts to maintain the gene resources of these forest trees. Attention is paid to wild cherry and other noble hardwoods in Europe mainly within the EUFORGEN program. The greatest wild cherry programs are realized in France and Germany.
France DEMESURE (in TUROK et al. 1996) stated that the gene resources of wild cherry in France were endangered mainly by seed transfer without control. This species was planted on a large scale in France during 15 years but the reproductive material originated from a small number of mother trees. Research institutions of France (INRA and CEMAGREF) try to recognize the diversity of this species. Aims are better recognition of gene resources by genetic markers, conservation of gene resources in situ (natural stands in the northeast, artifi cially established stands in other regions of France), conservation of gene resources ex situ including seed orchards.
HÉOIS et al. (in TUROK et al. 1996) informed about this situation. Domestication of wild cherry caused genetic modifi cations within the species. Much later, the diversity and genetic variability of its resources in France changed by forest management practices. A trend directed at establishment of homogeneous forest stands made wild cherry rare. CAZET (in TUROK et al. 1996) stated that 1.3 million individuals were planted by 1993. Problems are a frequently unknown origin and rather narrow basis of the used plant material. Conservation strategy of wild cherry gene resources in France is based on: 1. Regionalized conservation of gene resources in situ -large and variety natural stands in the northeast of France (10 localities), artifi cially established stands -stands were established in 3 regions with the material suitable for the given region and originating from localities of wild cherry occurrence. 2. Establishment of national program of forest tree breeding and establishment of seed orchards ex situ. Increasing costs of wild cherry wood caused cutting of many valuable individuals in the sixties. During 15 years this situation contributed to extinction of wild cherry in stands. Cherry plantations were established on agricultural lands by use of planting machines. It led to a great extension of artifi cial plantations of this type. At the beginning the quality of the used material was very low. Sometimes plantations were established by distilling sorts. 102 stands for seed collection were selected in the northeast of France and only 10 stands in other regions by 1996. During 20 years INRA selected about 400 plus trees. These trees were tested by clonal tests at many sites. 20 clones were selected and they were grafted to slowly growing rootstocks in 1995 in order to reach early fl owering of grafted trees. In spite of this information a recent supply of wild cherry reproductive material has been unsatisfactory. Only 21-35 stands are used for seed collection. Recently, 66% of seed have originated from 5 or 6 stands. FERNANDEZ et al. (in TUROK et al. 1996) stated that the quality of selected stands was low and their genetic basis was probably narrow (FRASCARIA et al. in TUROK et al. 1996) . One of the cause can be vegetative sprouting of mother trees. This process can lead to a very small number of genotypes inside stands. It is known that such "clonal swarm" can occupy the area of 20-5,000 m 2 . MARIETTE et al. (1997) investigated genetic variability in wild cherry populations in France by help of isoenzymes. Genetic diversity and differentiation between 6 populations were studied by SANTI and LEMOINE (1990) on 286 trees from France (186 trees), especially from Normandy (61 trees), from Ardenes (19 trees), from Germany (14 trees) and from Belgium (6 trees). They distinguished products of 41 loci, 13 of them were polymorphic. Genetics of 7 isoenzymatic loci for 8 full-sib progenies was investigated. Relations were found only between the isoenzymatic loci lap l and got l, lap 1 and me l.
MURANTY et al. (1998) measured height and diameter and studied sensitivity to Phloesporella padi in 3 plantations of 14 wild cherry half-sib progenies periodically to 7 years. Height growth during 5 growing seasons, diameter growth during 2 seasons and sensitivity to Phloesporella padi showed high heritability. The ratio of additive variance to general variance for these traits was higher than 0.60. Genotype × environment interaction was rather high for height growth but low or null for diameter growth and sensitivity. Height and diameter growth reached high genetic correlation similarly like the sensitivity. According to this study relative genetic gain is from 8% to 37% in dependence on trait and site. SANTI et al. (1998) evaluated genetic parameters and potential selection gain in wild cherry clones in a 7-year clonal test with 33 clones in France for the fi rst time. Studied traits were height increments from 0 to 2 years and from 2 to 7 years after planting, diameter, stem form, number, angle and diameter of branches, leaf parameters and glandule number, sensitivity to aphids (Myrus cerasi) and Bluemeriella jaapii. Height increment in the second period, diameter, branching angle and sensitivity to Bluemeriella were the traits with highest heritability (0.56; 0.70; 0.57; 0.83) . Branch number and diameter were also heritable but not at agricultural sites (0.66 and 0.22). Height increment in the second period, diameter and branching angle showed good reciprocal genetic correlations and also correlation with sensitivity to Bluemeriella. Ecovalence analysis of "site × clone" interaction showed a high proportion of clones and sites that were slightly interactive for each trait. Genetic gain 11% was reached for height increment in the second period and 13% for diameter with low selection intensity (1/4). Currently, 6 clones are in the certifi cation list. They are the fi rst clonal varieties of wild cherry that were offi cially certifi ed in EU. MURANTY et al. (1996) mentioned that many forest tree breeding programs are based on clonal tests for purposes of genotype selection for clonal forestry now. But the working capacity, fi nances and space for tests are limited and in spite of this it is necessary to obtain the test selection results. The authors also tried to fi nd an optimum number of ramets per clone in 2 clonal tests. They obtained data in a test of 32 wild cherry clones in 3 replications at the age of 7 years and in a test of 96 hybrid larch clones without replication at the age of 8 years. The studied characteristics were height increments, diameter, branching parameters and wood quality. They found that 6 ramets per clone is enough for clonal forestry purposes.
Germany
Great attention is paid to wild cherry in Germany (KLEINSCHMIT et al. in TUROK et al. 1996) . Only Acer pseudoplatanus and Fraxinus excelsior arouse greater interest. Wild cherry occurrence is connected with fertile, warm sites and stand edges. Only several stands and seed orchards are able to produce quality seed. Wild cherry is not mentioned in the German Forest Seed and Plant Material Act. There is no guarantee for supplying suitable seed. The danger of crossing with cultural sorts is high but German colleagues made a lot of work to conserve gene resources in situ. In 1996, 34 selected stands were registered on a total area of 19.6 ha and 1,164 plus trees. Their activities were probably the most extensive among the member countries of EUFORGEN program. They established 48 stands on an area of 39 ha, 17 seed orchards with 700 clones on an area of 25 ha and orchards with 120 clones. Seed (200 kg) and also pollen are stored in Germany.
In 1957 a seed orchard was established in Baden-Würt-temberg when 150 grafts from 13 clones were primarily used on an area of 1.65 ha by FRANKE et al. (1988) . It was extended to 3.3 ha by 1983. Grafts were used on Prunus avium or Prunus mahaleb rootstocks. In 1988, 275 grafted trees of 42 clones from the whole Germany were there. The seed orchard was established at spacings 6 × 6 m to 10 × 10 m. After the fi rst years of orchard fructifi cation the clones whose fruits showed a great relationship with consume cherry fruits were removed. In the years 1974-1987, 4-529 kg of seed per year were obtained. There were approximately 4,000 seeds per 1 kg. Cherry fructifi cation is endangered by late frosts and rainfall in fl owering time in this locality.
WEISER ( 1996) reported the results obtained in a test of half-sib progenies at the age of 33 years. The progenies showed differences in mortality, height, diameter, branch diameter and branching character. 45 best clones were obtained for the establishment of a seed orchard by selection within progenies and by in vitro propagation. The best individuals were selected in a progeny test from the seed orchard and propagated in vitro by MEIER-DINKEL et al. (1997) . In spring 1988 a clonal test with 16 clones was established using 2 comparative clones and seedlings from the seed orchard as control. 12 clones were evaluated for high quality on the basis of the results of investigation into stem form and growth for commercial use.
Spain
Wild cherry occurs in the whole territory of Spain according to MIRANDA (in TUROK et al. 1996) but only as individual trees. It occurs mainly in the north where a program of small mixed stand plantations at agricultural sites is realized. The main danger is great tree cutting for fi nancial profi t. 93 trees were selected within the breeding program by 1996. Selection criterion was the quality of wood production, mainly growth and stem straightness. Research on quality individuals in the whole territory has not been fi nished yet. Clonal material from 51 trees was collected and clone archives were established. Part of this material is grown in vitro.
Italy
Italian research intensively investigates wild cherry genetic variability by help of morphological and phenological traits and biochemical and molecular markers (isoenzymes, RFLP, RAPD) to obtain the basis for selection (DUCCI in TUROK et al. 1996) . In 1996 Italian colleagues had 350 wild cherry clones from the whole Italy, 10 clones from France and 10 clones from Great Britain. They also had clones modifi ed by radiation. 150 clones are tested in plantations. DUCCI et al. (1990) reported that 225 plus trees had been collected in 10 regions of Italy since 1980. AMPRIMO (1997) mentioned the establishment of a clonal wild cherry plantation originating from 8 trees valuable in phenotype propagated in vitro, 4 from Piedmont and 4 from other regions of Italy. Clones in this plantation were tested for growth.
Hungary, Austria, Slovakia, Switzerland BARNA (in TUROK et al. 1996) stated that 180 trees were selected and 1 seed orchard was established in Hungary by 1996. 3 seed orchards with 152 clones were established in Austria by MÜLLER (in TUROK et al. 1996) . LONGAUER and HOFFMAN (in TUROK et al. 1996) criticize practices in the trade in cherry wood and its regeneration in Slovakia. In 1996 a clonal seed orchard of wild cherry was established here. A low quantity of quality gene resources of wild cherry is available in Swiss forestry according to ROTACH (in TUROK et al. 1996) . Great populations of satisfactory quality are extremely rare according to this author. A bad result of this situation is imports of more than 50% of seed. The breeding aim is to obtain seed orchards producing seed not only with high genetic quality but also with higher genetic diversity.
Belgium, Netherlands
CUYPER and JACQUES (in TUROK et al. 1996) reported 2 wild cherry stands for seed collection and 121 plus trees in situ, 2 seed orchards, 1 clone archives, 16 clonal tests or progeny tests ex situ in Belgium. The risk of the negative infl uence of wild cherry original gene resources exists in cultural (distilling and preserved fruit) sorts. Relatively high is the import of seed from other countries, often from different ecological conditions. Cherry wood is very much valued in the Netherlands according to VRIESE (in TUROK et al. 1996) . But cherry is very rare in this country. Greater occurrence of cherry is in national parks in the south and in the eastern part of country. The identifi cation of stand origin is not easy. A seed orchard of this tree species was established there.
Latvia, Sweden, Great Britain
Wild cherry is mentioned as an introduced tree in boreal countries. BAUMANIS et al. (in TUROK et al. 1996) reported that cherry came to Latvia as a fruit tree and it occurs secondarily in this country. It occurs in mixed stands in the west of the country. It is resistant to cold there. It is a potential species for agroforestry for its relatively fast growth. Wild cherry occurs to 60 degrees of northern latitude according to ERIKSSON (in TUROK et al. 1996) . 10 subpopulations were distinguished within the conservation of gene resources in situ by 1996. LAGERSTRÖM and ERIKSSON (1997) mentioned the problems of stands for seed collection and seed orchards of various forest tree species including the wild cherry. NICOLL (1993) and HAMMATT et al. (1996) solved the problems of wild cherry breeding for wood production on agricultural land in Great Britain.
Some breeding activities were realized with wild cherry in the Czech Republic but the most important work in this fi eld is done by the (KOBLIHA 2002) . A general aim of these projects was wild cherry breeding for high production and quality of wood for purposes of forest regeneration and afforestation of lands outside forests. This aim is realized by establishment of breeding program based on reproductive plantations and evaluating tests. Other aims were to acquire the knowledge of wild cherry breeding, propagation, silviculture and ecological functions.
MATERIAL AND METHODS

Tree selection
Research on wild cherry occurrence in forest stands aimed at tree selection was conducted in several regions of the Czech Republic. Dozens of forest stands with wild cherry occurrence were investigated and hundreds of trees were preselected. et al. (1997) . Plus trees were measured to determine their height, diameter and crown length, they were classifi ed into tree classes according to Kraft. Phenotypic traits of the trees were also evaluated: crown width, form, regularity, density and condition, branching angle, stem taper, form and natural pruning, branching, branch diameter and rough bark character. These characteristics were already published by KOBLIHA and JANEČEK (2001) .
Seed orchard and clone archives establishment
In February In 1995 grafts of 30 clones were obtained from Germany (Lower Saxony Forestry Research Institute, Department in Escherode). These clones originate from elite trees -evaluated by progeny tests. Grafts of this origin were used on rootstocks of Prunus mahaleb at Tree Breeding Station Truba in February 1995. In spring 1998 this material was used for establishment of the second generation seed orchard in the School Forest Enterprise (SFE) in Kostelec nad Černými lesy. 155 grafted trees were planted at a spacing 6 × 6 m there.
In February 1997 the same clones originating from Germany were grafted with secondary grafts on wild cherry rootstocks at Tree Breeding Station Truba. In spring 1999 the 2 nd seed orchard of the second generation was established with the above-mentioned material from 30 elite clones in Forests of the Town of Prostějov. The seed orchard was established on an area of 0.86 ha. 228 grafted trees were planted at a spacing of 6 × 6 m there.
In February 1998 elite clones from Germany were also propagated by secondary grafts on wild cherry rootstocks. This material was intended for improvement of seed orchards in SFE Kostelec nad Černými lesy and in Forests of the Town of Prostějov. This material was used for this purpose but mortality was very low in these seed orchards. Then this material was used for establishment of reserve clone archives in SFE Kostelec nad Černými lesy in spring 2000. 141 grafted trees of 26 elite clones from Germany were planted at a spacing of 3 × 3 m there. 
Half-sib progeny test and clonal test establishment
In summer 1997 fruits were collected from 14 wild cherry trees in SFE Kostelec nad Černými lesy. Seeds (5.76 kg) were obtained from these fruits. Seed was stratifi ed at a tree breeding station. Seeding was realized in the tree breeding station nursery at the end of April 1998. Seed did not germinate because of extremely dry spring 1998. It germinated in spring 1999. In autumn 2000 the progenies were planted in a comparative plantation at a spacing of 1.5 × 1.5 m in SFE Kostelec nad Černými lesy. About 25 seedlings per progeny were planted here.
In September 1998, 140 wild cherry plants propagated in vitro were obtained from the Laboratory of Biotechnologies at Olešná. These 140 plants represent 28 clones (5 ramets per clone). Clones originate from plus trees, 10 clones from FD FCR Křivoklát (Central Bohemia) and 18 clones from FD FCR Nové Hrady and Prachatice (Southern Bohemia). In spring 2000 this material was used for establishment of comparative plantation at a spacing of 3 × 3 m in SFE Kostelec nad Černými lesy.
Clonal testing in seed orchard and 2 clone archives (SFE Kostelec nad Černými lesy)
Control of fl owering was realized in these 3 reproductive plantations in May 2001. The fl owering of grafted trees was evaluated according to this classifi cation: no fl owering, poor fl owering, strong fl owering. Control of damage by aphids was realized in June 2001. Damage to grafted trees by aphids was classifi ed as follows: no damage, low damage, strong damage.
Progeny and clonal testing in comparative plantations (SFE Kostelec nad Černými lesy)
Plants in half-sib progeny test and clonal test were measured in spring 2001 before bud fl ushing and then in autumn 2001 after growth end. Analysis of variance (level 95%) was used to evaluate statistical signifi cance of the infl uence of progeny on plant height. Duncan's test was used. Control of damage by aphids was also realized with the same classifi cation as in grafted trees in June 2001.
RESULTS
FLOWERING OF GRAFTED TREES IN SEED
ORCHARD AND 2 CLONE ARCHIVES 2 grafted trees (1.3%) died until May 2001, 54 individuals did not fl ower (34.8%), fl owering of 58 individuals was poor (37.4%), fl owering of 41 individuals was strong (26.5%) out of 155 grafted trees in the investigated seed orchard. No grafted tree fl owered in the case of 3 clones (No. 27, 28, 30) out of 30. Every grafted tree fl owered in 5 clones (No. 10, 14, 15, 16, 25) . Grafted trees of clone No. 16 fl owered mostly (Table 1) .
5 individuals died (3.5%) until May 2001, 38 individuals did not fl ower (27%), fl owering of 72 individuals was poor (51.1%) and fl owering of 26 individuals was strong (18.4%) out of 141 grafted trees in the reserve clone archives with (No. 11, 12, 14, 18, 19, 23, 29) . Clone No. 14 had the same result in the seed orchard (Table 2) (Table 5) .
3 individuals died (2.6%) until June 2001, 63 individuals were not damaged (53.8%), damage of 48 individuals was low (41%) and damage of 3 individuals was strong (2.6%) out of 117 grafted trees in the clone archives of Moravian origin. No grafted tree was damaged in 10 out of 47 clones. Every grafted tree was damaged in 12 clones. Table 7) . Analysis of variance showed a statistically highly signifi cant infl uence of progeny on plant height in spring and also in autumn 2001. Duncan's test divided the progenies into 6 homogeneous subgroups according to spring height and also according to autumn height:
Spring height: 1. progenies No. 12, 11, 13, 14 (common mean: 12.4 cm) 2. progenies No. 13, 14, 10 (common mean: 18 cm) 3. progenies No. 10, 5, 6, 8, 4, 9 (common mean: 26.6 cm) 4. progenies No. 5, 6, 8, 4, 9, 3, 2 (common mean: 28.9 cm) 5. progeny No. 7 (mean: 57 cm) 6. progeny No. 1 (mean: 66.4 cm).
Autumn height: 1. progenies No. 12, 11, 13, 14 (common mean: 16.2 cm) 2. progenies No. 13, 14, 10, 5 (common mean: 23.9 cm) 3. progenies No. 10, 5, 6, 8, 4 (common mean: 30.7 No. 16, 1, 41, 3, 2, 9, 4, 6, 7, 11, 5, 13, 150, 21 (common mean: 69.8 cm) 3. clones No. 1, 41, 3, 2, 9, 4, 6, 7, 11, 5, 13, 150, 21, 18,  10 (common mean: 73.1 cm) 4. clones No. 3, 2, 9, 4, 6, 7, 11, 5, 13, 150, 21, 18, 10, 14 (common mean: 76.4 cm) 5. clones No. 2, 9, 4, 6, 7, 11, 5, 13, 150, 21, 18, 10, 14, 8 (common mean: 78.6 cm) 6. clones No. 6, 7, 11, 5, 13, 150, 21, 18, 10, 14, 8, 28, 20, 29 (common mean: 85 .8 cm) 7. clones No. 11, 5, 13, 150, 21, 18, 10, 14, 8, 28, 20, 29,  27 (common mean: 89.1 cm) 8. clones No. 150, 21, 18, 10, 14, 8, 28, 20, 29, 27, 23, 26 (common mean: 95.8 cm) 9. clones No. 21, 18, 10, 14, 8, 28, 20, 29, 27, 23, 26, 25 (common mean: 98.2 cm) 10. clones No. 14, 8, 28, 20, 29, 27, 23, 26, 25, mon mean: 103.8 cm) 11. clones No. 28, 20, 29, 27, 23, 26, 25, 24, 19 (common mean: 109.3 
cm).
Autumn height: 1. clones No. 12, 16 (common mean: 59.4 cm) 2. clones No. 16, 41, 13, 7, 150, 18 (common mean: 89.8 cm) 3. clones No. 41, 13, 7, 150, 18, 2, 27, 4, 21, 1, 28, 3, 9, 14, 8, 5 (common mean: 105.9 cm) 4. clones No. 13, 7, 150, 18, 2, 27, 4, 21, 1, 28, 3, 9, 14, 8, 5, 10, 26, 6 (common mean: 110.3 cm) 5. clones No. 7, 150, 18, 2, 27, 4, 21, 1, 28, 3, 9, 14, 8, 5, 10, 26, 6, 11 (common mean: 112 .7 cm) 6. clones No. 150, 18, 2, 27, 4, 21, 1, 28, 3, 9, 14, 8, 5, 10, 26, 6, 11, 23, 24 (common mean: 116.2 cm) 7. clones No. 2, 27, 4, 21, 1, 28, 3, 9, 14, 8, 5, 10, 26, 6, 11, 23, 24, 25 (common mean: 119 .2 cm) 8. clones No. 21, 1, 28, 3, 9, 14, 8, 5, 10, 26, 6, 11, 23, 24, 25, 29 (common mean: 123 .2 cm) 9. clones No. 14, 8, 5, 10, 26, 6, 11, 23, 24, 25, 29, 20 (common mean: 130.8 cm) 10. clones No. 5, 10, 26, 6, 11, 23, 24, 25, 29, 20, 19 (common mean: 135.6 cm) . No individual died until June 2001, 118 individuals were not damaged by aphids (84.3%), damage of 22 individuals was low (15.7%) and damage of no individual was strong out of 140 plants in the clonal test. No plant of 11 clones (out ot 28) was damaged (Table 10) .
DISCUSSION
FLOWERING IN REPRODUCTIVE PLANTATIONS
A higher number of grafted trees fl owered in both reproductive plantations with German clones. A small part of grafted trees fl owered in the clone archives of Moravian origin. Although grafted trees in the seed orchard are 3 years older than grafted trees of Moravian clones, grafted trees of German clonal origin in the reserve clone archives have the same age. Grafted trees are only 4-7 years old and plantations were established 2-3 years ago, so it is necessary to continue investigations of their fl owering and also fructifi cation.
DAMAGE BY APHIDS IN BREEDING PLANTATIONS
Damage by aphids was observed in 5 breeding plantations. Comparison of this type of damage between individual plantations showed that older and higher plantations 
